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(54) Method of producing low bulk density hollow fine powder of alkali metal compound 

FIG. I 



(57) A low bulk density hollow fine powder of alkali 
metal compound can be produced from an aqueous 
solution of the compound by one step. The method for 
producing a low bulk density hollow fine powder of alkali 
metal compound according to the present invention com- 
prises a step of contacting an aqueous solution of an 
alkali metal compound with a pulsating combustion gas. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

The present invention relates to a method for pro- 
ducing a low bulk density hollow fine powder of alkali 
metal compound. For example, a low bulk density hollow 
fine powder of sodium chloride or table salt has expec- 
tations as a unique seasoning due to its scarce irritation 
and improved taste. Special usages are foreseen for low 
bulk density hollow fine powders of other alkali metal 
compounds because of their exhibiting peculiar phenom- 
enon in the solubility, reactivity, etc. in comparison with 
those of coarse powders. 

2. description of the prior art 

Conventionally, the spray drying method has being 
employed for producing low bulk density powders. Since 
the particle size of powder obtained by the method is 
controlled by the size of fluid sprayed, it has been hard 
to produce fine powders of micron order size. Mechanical 
grinding of the spray-dried powder may enable to pro- 
duce a fine powder, however, the additional one step 
increases the production cost. 

SUMMARY OF THE INVENTION 

it is an object of the present invention to provide a 
method for producing by one step a low bulk density hol- 
low fine powder of alkali metal compound from an aque- 
ous solution of the compound. 

The method for producing a low bulk density hollow 
fine powder of alkali metal compound according to the 
present invention comprises a step of contacting an 
aqueous solution of an alkali metal compound with a pul- 
sating combustion gas. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross-sectional view showing constituents 
of a pulse combustor used for the invention. 

Fig. 2 is a cross-sectional view showing constituents 
of a pulse dryer equipped with the pulse combustor 
shown in Fig.1. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Alkali metal compounds usable for the present 
invention are exemplified by sodium chloride (table salt), 
potassium chloride, sodium sulfate (salt cake), potas- 
sium sulfate, sodium hydroxide (caustic soda), potas- 
sium hydroxide (caustic potash), etc. 

A pulsating combustion gas is a hot combustion gas 
generated by a so-called pulse combustor and the gas 
is pulsating generally at the rate of 50-700 cycles per 



second. When a himidified material is introduced into 
the atmosphere of the pulsating combustion gas, the 
material is subjected to not only the drying effect by the 
hot combustion gas but also to physical impulse actions 
5 (sonic power and pressure, etc.) by the rapidly pulsating 
gas, and the humidified material turns instantly to useful 
products or dehydrated wastes without scorching nor 
chemical changes in ingredients. Thus, dryers for dehy- 
drating humidified materials by use of pulse combustors 

10 as the source of hot gas are calling attention. The present 
inventors have found out as the result of studying on 
capabilities of the pulsating combustion gas that a low 
bulk density hollow fine powder of alkali metal compound 
is obtainable by contacting an aqueous solution of the 

f 5 alkali metal compound with a pulsating combustion gas. 
Pulse combustors are developed based on the jet 
engine technology, and numerous types of pulse com- 
bustors are developed for drying humidified materials. 
An example of the pulse combustors is disclosed in Jap- 

20 anese Patent Publication No. 6-33939 as will be 
explained hereunder, in Fig. 1 , the pulse combustor 1 has 
sequentially on the same axis A- A a combustion cham- 
ber 5 equipped with at feast one air charging pipe 2, at 
least one fuel charging pipe 3 and at least one igniting 

25 means 4, and a combustion gas exhaust pipe 6 shaped 
to have a gradually enlarging outlet, and the combustion 
chamber 5 is connected with the combustion gas 
exhaust pipe 6 by means of a constricted portion 7. For 
the igniting means 4, an electric igniter (ignition plug) or 

30 a pilot flame can be used. In the present invention, pul- 
sating combustion gases generated not only by this type 
of pulse combustors but also by pulse combustors of dif- 
ferent types are employable similarly. 

At the start-up of the pulse combustor, the combus- 

35 tion chamber 5 isf irstly filled with air from the air charging 
pipe 2 and mist of fuel like diesel oil is sprayed from the 
fuel charging pipe 3. Under the condition, spark gener- 
ated by the electric igniter 4 causes an explosive com- 
bustion of the fuel to drive out the hot combustion gas to 

40 the exhaust pipe 6. During the combustion, the charging 
of air and fuel to the combustion chamber is interrupted 
temporarily due to a momentary high pressure in the 
combustion chamber 5, but the charging resumes due 
to a reduced pressure in the combustion chamber 5 

45 caused by driving out of the combustion gas to the 
exhaust pipe 6, and the explosive combustion by ignition 
and formation of hot gas are repeated. As the result of 
these intermittent explosions, pulsating hot gas and 
sound are generated. A humidified material charged into 

so or at the outlet of the exhaust pipe 6 is subjected to not 
only drying thereof by the hot combustion gas but also 
to physical impulse actions (sonic power and pressure 
etc.) by the rapidly pulsating gas to turn instantly into a 
dehydrated material. In course of time, the pulse com- 

55 bustor thus started becomes to proceed the intermittent 
explosive combustion of the air and fuel charged without 
being ignited by the electric igniter, thanks to the auto- 
matic ignition by contact with the heated inside wall of 
the combustion chamber 5 as similarly as the working 



3 EP 0 696 551 A1 4 



principle of hot-bulb engines. Under the state, the elec- 
trical ignition by the igniter can be turned-off without 
interrupting the continued operation. 

Fig. 2 shows a cross-sectional view indicating exem- 
plified constituents of a puis dryer equipped internally 
with the pulse combustor shown by Fig. 1 , in which the 
pulse combustor 1 is disposed at one end of the body of 
a cylindrical dryer 8 and the other end of the body is con- 
nected with a cyclone-type dried powder collector 9. An 
aqueous solution of an alkali metal compound is charged 
from a charging outlet of raw material solution 10 dis- 
posed inside of the combustion gas exhaust pipe 6 or 
from a charging outlet of raw material solution 1 1 dis- 
posed at a place outside of the outlet of the combustion 
gas exhaust pipe 6. The charged aqueous solution is 
dehydrated instantly, and alkali metal compound parti- 
cles having a bulk density of 0.2-0.3g/ml and a particle 
size. of 10-40n,m are separated from the combustion gas 
by the cyclone-type dried powder collector 9 and dis- 
charged from the discharging outlet of dried powder 12. 
The combustion gas separated from the dried powder is 
exhausted from the discharging outlet of separated gas 
13. 

The aqueous solution of alkali metal compound is 
preferably charged at places where the temperature of 
the combustion gas is 300-600°C. The aqueous solution 
of alkali metal compound is charged from the charging 
outlet 10 or 11 as an aqueous solution, but may be 
charged using a duplex tube in which one tube being the 
charging outlet of the aqueous solution and the other 
being a supplier of compressed air. thereby controlling 
the particle size of powder is feasible by adjusting diam- 
eters of the tubes, pressure of compressed air, drying 
temperature, etc. 

[Example 1] 

By use of a pulse dryer having basic constituents 
shown in Fig.2, a 20 weight 0 /© aqueous solution of com- 
mercial table salt was charged from the charging outlet 
of raw material aqueous solution 1 1 to contact with a pul- 
sating combustion gas (pulse cycle: 500-600/second) of 
300°C. Low bulk density fine powder table salt having a 
particle size of 10-40jim and a bulk density of 0.23g/ml 
was obtained from the raw material table salt having a 
particle size of 0.3-0.7mm and a bulk density of 0.76g/ml 
(density of sodium chloride is 2. 1 64). According to micro- 
scopic observations, the obtained low bulk density fine 
powder table salt was a hollow powder having a face 
powder-like touch and improved taste of scarce irritation, 
which gave it expectations as a unique seasoning. 

The invention enables to prepare in one step a low 
bulkdensity hollow fine powder of alkali metal compound 
from an aqueous solution of the compound. 

Claims 

1 . A method for producing a low bulkdensity hollowf ine 
powder of alkali metal compound, wherein said 



method comprising a step of contacting an aqueous 
solution of an alkali metal compound with a pulsating 
combustion gas. 



5 2. A method for producing a low bulk density hollow fine 
powder of alkali metal compound according to claim 
1 , wherein said pulsating combustion gas being gen- 
erated by burning fuel in a combustion chamber of 
a pulse combustor, said pulse combustor having 

10 sequentially on the same axis the combustion cham- 
ber equipped with at least one air charging pipe, at 
least one fuel charging pipe and at least one igniting 
means, and a combustion gas exhaust pipe shaped 
to have a gradually enlarging outlet, and said com- 

15 bustion chamber being connected with said com- 
bustion gas exhaust pipe by means of a constricted 
portion. 
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